Scheduling based Clustering (SBC) with Mobile Sink (MS) strategy (SBC-MS) which supplements data collection in MAFS-WSN. The SBC-MS strategy attempts to exploit the vital parameters of energy and distance in selecting the appropriate cluster head that well suits MAFS-WSN in reliable gas detection. The MSs are exploited to reduce the energy expenditure in data communication. Extensive experimentations have been carried out with the proposed SBC-MS to ensure the QOS of MAFS-WSN in terms of schedulability and reliability. The simulation results prove that SBC-MS outperforms the earlier clustering technique M-LEACH in terms of network lifetime, energy consumption, end-to-end delay and data rate.
INTRODUCTION
The Wireless Sensor Networks (WSNs) endeavor solitary benefits and adaptability in premises of low-power and low-cost deployment in variety of applications which in turn has facilitated the originator to design self-governing sensors [12] . In recent years a variety of air pollution monitoring applications finds their way feasible through WSNs. The ambient air monitoring sensors greatly complement towards a systematic monitoring of air quality. The concentration of Carbon Dioxide (CO2) in MAFS is quantified by spectroscopic sensors as Non-Dispersive Infra-Red (NDIR) sensors. The level of CH4 is deliberated in terms of Parts Per Million (PPM) such sensors are often used as gas detectors.
NDIR CO2 Gas Sensor and Methane Sensor (TGS2611-E)
A light weight spectroscopic sensor termed to be a Non-Dispersive Infra-Red (NDIR) sensor quantifies the gas absorption of radiation at an acknowledged wavelength. The cramped size semiconductor type sensors possess high selectivity of methane gas ensure low cost and low power consumption. The MAFS-WSN works on the principle of transformation of carbon dioxide (CO2) into methane (CH4) over a catalyst, which in 36 Computer Science & Information Technology (CS & IT) turn can be precisely recycled as a fuel. Methane (odorless) is an essential intention gas owing to its immense combination in natural gas [13] . The NDIR CO2 Gas Sensors are also capable of identifying and associating themselves to form a network confined for air quality monitoring.
RELATED WORK
WSNs contribute an outstanding, simple to set up, and economical solution thereby favoring a time automated monitoring of the atmosphere. Consequently, a variety of atmosphere monitoring systems have been proposed. A real time pollution monitoring System [1] employs nodes with fixed gas sensors confined for air quality monitoring. Also, the multi-hop data aggregation algorithm exploits the sensor data to generate overall network statistics together ensuring a feasible view of the network.
With relevance to the Mobile Ad Hoc Network (MANET) routing algorithm [8] , a set of mobile nodes deployed in the network seem to figure out the status of gas in contrasting field together alerting the smart phone users. The algorithm not only measures the level of air pollution over cities but also ensures the traceability of sender and receiver across the cloud.
The air quality monitoring is identified to be better in terms of data classification [9] with decision tree algorithm. The algorithm isolates a set of data into predefined classes thereby defining a tree structure for accurate monitoring of air quality level.
The monitoring of greenhouse gases has been made possible through a solar powered unmanned aerial vehicle [2] .
The gas detectors seem to find their utility in Wireless Gas Sensor Network (WGSN) to detect and monitor harmful gases in utility areas and industries [3] . The WGSN not only encounters the leakage of harmful gases but also approximates the concentration they amount to in the atmosphere thereby setting up a corresponding audio-visual alarm.
By combining wireless sensor network (WSN) and Global System for Mobile (GSM) technology a low-power consumption monitoring system complements to detect gas leakage ensuring home security [4] .
The minimum concentration of Methane in air that amounts to ignition has been analyzed with reference to a key parameter Lower Explosive Limit (LEL) [5] .
WSN stationed with Meshlium gateway [6] complements towards CO and CO2 pollution monitoring. The data communication from gas sensors to server over the Meshlium gateway seems to be efficient.
Continuous Air Quality Monitoring Stations (CAQMS) [7] supplement a custom Information
System to store, visualize and analyze the air quality related data which are further presentable in a database.
A Hybrid Spatio-Temporal [HST] scheme is suggested [10] to efficiently forecast air pollution interacting with ubiquitous mobile sensor network. The analyses of existing techniques are laid out in Table 1 . 
NETWORK MODEL
Initially, three tankers of same size (100 tons) T1, T2 and T3 are deployed in the network field of 600*600 square meter area. The CO2 absorption tanker T1 absorbs the relevant gas from the atmosphere. The tanker T2 coated with Zr nanoparticles is responsible for Methane conversion. Subsequently, the tanker T3 is employed to act as the Gas Storage System (GSS) to store CH4. TheNDIR sensor nodes are deployed randomly in the first thereby ensuring a hierarchical clustering phenomenon. A Mobile Sink (MS) is used for the data collection task. Figure 1 . demonstrates the network model, where migrates towards the first tanker to collect information on the level of CO2 from the NDIR sensors. 
PROPOSED WORK
The Scheduling based Clustering with Mobile Sink strategy balances the energy consumption across the network ultimately increasing the lifetime of MAFS-WSN. The data collection strategy with MS reduces direct transmissions from sensors to BS thereby increasing the lifetime of the individual sensors [14] . The relevant information on the level of CO2, CH4 is sent by the MS to BS over the gateway progressively. BS is deemed to be the system organizer that approximates the level of CH4 in Parts Per Million (PPM) as available in the gas storage system. Figure 2 . Shows the key theme for the MAFS-WSN. 
Development of the Proposed Mafs
MAFS system is used for the real time monitoring of greenhouse gases such as CO2, CH4.The wind turbine converts atmospheric hydrogen into electric power. The first tanker involves a Metal Organic Framework (MOF) coated with (Ru/Zr) that further complements gas saturation and catalysis to capture CO2. The second tanker is filled with water. The zirconium atoms yielded through the first tanker dissolves in the water to form Zirconium Dioxide (ZrO2) [11] . When the electric energy and ZrO2 fuse they form hydroxide radicals and hydrogen ions to generate hydrogen gas. Subsequently, the combination of CO2 with hydrogen produces CH4 (natural gas). The combination process exploits solar energy to ensure high production of CH4 with a meager amount of catalyst. To illustrate the proposed scheme in detail by dividing them into three phases; (1) CO2 gas monitoring (2) Basis of SBC-MS CH Selection (3) Gas Storage System (4) Data transmission.
Co2 Gas Monitoring
We deploy definite NDIR sensors (non-dispersive infrared) with measuring proposition based on gas absorption of emission at a known wavelength. The internal structure of NDIR CO2 sensor involves an Infrared lamp, a measuring chamber and absorption detector are stated in Figure 3 . The difference between the amount of Infrared light among the source and the detector is measured. This difference is directly proportional to the number of carbon dioxide molecules present in the gas [15] . The specifications of an NDIR sensor are shown in Table 2 . 
Basis of Sbc-Ms in CH Selection

CH Selection procedure
Consider two nodes N1 and N2 with different energy levels. CH selection process is employed to choose an optimal CH in terms of residual energy and distance from the surface level of the BS. Assuming N1 is selected as a CH [19] , it broadcasts hello message packet to its neighboring sensors within its transmission range. On the other hand, Cluster Member (CM) nodes in a cluster send their data to the corresponding CH. Periodically MS move towards the CHs collect data and transmit data to the BS, over a gateway.
Gas Storage System
The Gas Storage System is deployed with small size semiconductor type Methane (CH4) sensors Figure 4 . shows the circuit diagram of Methane (CH4) sensors. Initially two input voltage heater voltage (VH) and circuit voltage (VC) is enforced across the sensor element which has a resistance (Rs) between the sensors, electrodes and the load resistor (RL) connected in series. The (VC) may be applied periodically. The sensor signal (VRL) is calculated eventual as a change in voltage over the RL. The (Rs) is obtained with relevance to equation (4); The SBC-MS strategy discussed earlier is adopted. The specifications of Methane sensor are shown in Table 3 . 
Data Transmission
In MAFS-WSN, after node organization and schedule generation, the consequent step is data transmission. Sensor nodes collect data and transfers to CH; CH sends acknowledgment to the MS. The sink moves towards the CH and collects data and sends to the BS medium of gateway.
The flow chart process is to finding gasconcentration in the network is demonstrated in Figure  5 . 
SIMULATION RESULTS
The mathematical analysis was demonstrated using simulations on MATLAB [17, 18] in which 100 nodes are deployed randomly in 600m x 600m region. The initial energy of each node is set to be 5J. A comparative analysis of SBC-MS with the earlier clustering technique MLEACH was performed with the simulation parameters stated in Table 4 and a variation of graphs were plotted which ultimately prove SBC-MS to outperform MLEACH. End-to-End Delay: The simulation work attempts to quantify end to end delay (in seconds) of the proposed SBC-MS and MLEACH subjected to an increasing number of sensor nodes deployed. The SBC-MS seems to be convincing in terms of delay, when compared to MLEACH is represented in Figure 8 [16] . Since MSs is involved in data collection task, transmission delay Date Rate: The amount of data transmitted from CH to MS is quantified in bps as shown in Figure 9 [16]. SBC-MS outperforms MLEACH in terms of data rate thereby avoiding remote transmission. Figure 9 . Data Rate
CONCLUSION
The fuel system was successfully developed for the direct use of hydrate as a source of fuel for automotive engines. Also, the proposed MAFS-WSN exploits solar energy which seems to be an effective method of hydrate dissociation for automobiles. The modification in the conventional gas transport system reduces the cost of methane extracted from biogas that can further complement to energy independent technologies thereby assisting in utilization of renewable energy. The MAFS-WSN is proven to be better in terms of schedulability and reliability with the proposed SBC-MS algorithm. 
